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The Influence of Student's Affective Entry

- - on Instructor and €ourse Evaluations

*

Research on student ratings o instruction has demonstrated that ratings
based on responses to objective items may be biased indicabors of fnstructoy’
" and course quality. A generdl concern of instrugtors is that ratings are
‘greatly influenced by conditions or circumstances that occur independent of
the classroom experience; influences that are often out of the control of
the_instructor being evaluated. For ex;mple research has shown that student
ratings are influenced, often in’ complex ways, by class size, elective—required

. status of the course, expected grade and potential use of the ratings (Feldman,
1976, 1978). -

a

- To dote, most of ahe studies examining biasing influences on-sgtudent
~ratings have examined the impact of course and student demographic factors
. (Costin, Greenough apd Menges, 1971; Centra and Creech, 1976 Marsh Note 1).
Few studies have investigated biasing influences brought to a course in the
iway of pre-course expectations or the affective entry ‘level of the students.

Cranzin andg Painter (1973) examined the relationship between cowrse :-a .ings
and the static and dynamﬂgZ:&.e., reflecting change over time) attitudes of
the students as measured prior to the course and during the course, respectively.
These static and dynamic attitudes were regré/sed on three .post-course ratings.
However, the dynamic infl{iences analyzéd in their study were obtahugrby
‘i. subtracting pre-course measurements from corresponding post-course mcasurements.
" As Chermesh (1977) commented, . "Their discussion and design overlooked many of
the stat{stical artifacts that plague ‘change scores' such as regression
effects, floor and geiling effects, and the vell known‘unreliability\of such
. Masures (p. 291)." Chermesh avoided_such methodological problems in his :
study-of'student affect and course ratings. However, his two step cau-al >
fhpﬂanalysis examinedTattitudinal assessments collected during the’middle and end
of the academic year, thus, ignoring the pre-course expectationg of the students.
Chermesh’ concluded that"his study could have been improved by the addition of
the pre-course measurement. -

P , . ]
In another study, Painter and Granshin (1972) collected students grAde

expectatiOns on the first 'apnd last day‘of class to examine the stren"“hfof

relationship between change in course evaluation and change in student perception
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of performance. They concluded that "students who revise grade expaotationa
significantly more  often shifted their evaluation in the same direction

(p. 78).' GfVen these results the question could also. be raised whether

or not revislonv of student attitude toward the instructor asd the course
are also associated with changes in course evaluations. Or, what i the

2

effect of student ,attitude change on objective ratings of instruction

The intent«oi the study was to examine possible biasing influences on
atudent ratings of instruction brought about by the pre-course expectations
of the students. The study first attempted to identify factors ‘which create
or affect the pre-course expectation of students. . Student and course
demographic variables were analyzed as possibleﬁ determinerg of affective
entry. Second, affective entry data was compared to course and student
demographic information in terms of-their relative influence on student
ratings of instruction, The duestion was addressed whether or not course
evaluations are mo;e influenced by the expectations of the students than by
the background of thé'student or the circumstances of the course,

Finally, the validity of objective student rating$ of instruction was
challenged through a gomparison of rating bias due to. out-of-class factors
(e.g., pre-course affect and demographic information) versus in-class factors
(e.g., attitude change due to instruction) Affective entry and exit data were
used tp aspess student attitude change and"to test the hypdthesis that valdd
measures of Instructional quality should be more inflyenced by the instructional

process (in-class factors) than by pre-course student expectations or demographic

variables (out-of-class factors). N -
2
.o METHOD - )
j e
Ingtruments . '
o, ‘Pre-courgse data was collected through.the administration of two ingtruments.

The first instrument was an "Affective Entry Level Bcale" developed by Deaton,

. Poggio and Glasndpp (Note 2). The self report Likert-fype scale asseases‘the

expressed affect of students prior to coyrse instruction (affective level).
The 48 item scale provides subscale scors on four affective entry di ;ui
Affective Entry, Assuredness, Career Relevance and Internal/External Co 'f:‘g

, Management (preference for student versus teacher centered courbe) }ﬁ@h
reljapility coefficients (Cronbach's a) ' reported by the authors ranged f | o )
.93 to .68. 2 . g Y ‘c*j‘h‘
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" Algo administered was a demographic questionnaire.» The questfonnairgﬁ\
Eolle ed infdrmation about the students grade level, sex, GPA and school
progression (whether or not the student went directly from high school to ;

collpge). Also included on the questionnaire were questions about the =
ele¢tivity of the course (wherein the questionnaire was administered), ~5

whether or not the course was in the student's major or minor field‘of study;

the¢ amount of pre1pourse "gogsip" ‘heard about the‘course, the degree;to Which
- ‘ . M N

[ " . : % N
stpdents "looked forward" to the course; expected course grade; and students'

] ' ' ~.

pre-course, opiniotws (pusitive, no opinion or negative) about’ the course and

thie instructor. 4 . : . ' AR .
PO < ‘

Post course information was collected through administration of\the

(

stident rating sysfeém which permits, each instructor toagelect his or her owm

.

InFtructor and Course Evaluation System (ICES) student rating ﬁuestionnaire
0

fice of Instru;;ional Resources, Note 3).~nICES is a- Gafeteria»type

evaluation items./ However, the first three evaluation ftemé on thg questionnaire
are the same for each instructor. “The: three items, global in content, gre
Ratle the course content, Rate the instructor, and Rate the Bourse in general

[

4, Sy
Students indicate their response on a .six point pcale anchpredtby "poor and

gx ellent." TFor purposes of the study\ only resﬁenses to xhe latter two
‘global items were analyzed In addition, students were alao sted at/the

end vf the course to indicate theip post- course obinions (positive, no opinion,
N

or negative) about the,course and the ingtructor and’ thqir expegted grade in

\d w.

the course. : o T net L - *
. . <. f v H‘:‘: .
B ™ i L _
. . - 5 . ~ ' ,u . . . ..
“Data Collection - B s Y
: : S o L 44 ) &q., Y

-

Subjects were 553 students enrolled in six falls '78° semester courges at a

large midwestern university. "&ncluded were three §g§duate and three

vundergraduate level courses in ecéndmits,wgﬁucatiqsbamp psychology On the first
$

day of instruction, priox to’ .any. @nstructor comments, students were asked to

I

complete . the affectivgdentry scale and the demggxaphic questionnaire. Studénts
se anonymity During the last weef of the semester,

were'guaranteed respo

students w@re administered the ICES questionnaire. Students' pre- and pogt—course

data were ombined@to ptovide 435 matched data sets. N
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s . .
Data Analysis . - . - .

. statistics employing type of attitude shif

°

To identify factors which create or affect the pre-course expectations of
students, Pearson product” moment correlations were computed between the gtudent
and course demographic variables (e.g., GPA, sex, major/minor course) and the
affective entry~variables (e.g., suﬁscale scores and pre~course opinions of
instructgr and course). A second anaiysis.compared"course and student
demographic.information with affectiVe entry data interms of their

relationships to student ratings of instruction. Step-wise multiple-

regression analyses were canducted, employing~the-coup§e and student

demographic variables and affective entry data as predictors and student
responses to evaluation items--Rate the instructor and Rate the coursge in
general--as criteria. _ )

'Final analyses examined ratipng bias due to out-of-class factors
(e.g., pre-course affect and dempgraphic infqrmations versus in-class
factors (e.&., attitude cnange due to instruction). .Similar step-wise. ]
multiple regression analyses as those previously cited were carried out with
the addition of'attitude change predictor variables. Attitude change variables
were dummy coded variables created from discrepancies in students pre- and
post-gourse opinions _In total, three dummy coded variables were created for

each student attitude toward the course, the instructor and expected grade.

~—

-Dummy coded variables indifated whether or not a student made a posijive,

negative, or no shift from their initial attitude.
Differences in student ratings due to in-cladﬁ attitude change were further

investigated through computation of geparate one-way analysis of variance

(positive, inative and no change)

as independent variable and student responses Yo the first two global

evaluation items as dependent variables. Regffitant F-ratios and Scheffé
! ) »

post hoc statistics were tested at a .0l legbl of significance. ~

- \

. - ( "
{ . RESULTS - }

i

Relationship Between Demographic and Affective Entry Variables - ‘ "

Correlation .coefficients between gtudent' and course demographic variables .

4

and affective entry variables are presented in Table 1. Due to.the rather large

)
sample size many of the correlations were 'tatistically significant (p < .01).

However, the size of only a few of the ‘correlations are of "practical" significance.

-
,
b J
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Relationship Between Demographic and Affective Variables and Student Ratings

2 v

?

The most, noticeable relationships found between demographie and ‘affective entry
variaBlep were due to the influences of grade expectations. Studenté who
expected higher course grades than others demonstrated more positive

affective entry, more confidence in their abiiity to perform in the course,

‘greater expectations for the course and more positive pre-cpurse opinions

about the coursc and the instructor. It was also evident that this same group

of students desired a student versus' teacher centered course.

e e e e e et e —

Other sizeable relationships revealed that studehts found elective courses
and courses in their major field of study.to be more career relevant. Students
in majbér field of study courses elso reported greater expectations for. the course.
Upper level students (i.e., seniors and graduate students) reported higher
pre;cqurse attitudes toward' the instructor than did lower level students. Also,
the more gossip students reported hearing about the course prior to instruction,

the more positive were their affective entry and pre-course opinions about the

course and the instructor. )

2

Correlatiohs between demographic and affective entry variables and student 7
ratings of the instructor and the course are presented in Table 2. Overall, the
low correlations demonstrated'weak relafionships between either'demegraphic or
affective entry variables and student ratings. The affective entry variables were,
however, slightly higher related to the student ratings than were the demographic
variables Positive relationships were identified between affective entry
subscale scores and course ratings, and between pre-course opinions of, the
instructor'ani both instructor and course ratings. Greater student equgtations \
were also related to higher courge ratings. The lone demographic variable
related to both student ratings was grade level. ‘Upper level students assigned

higher instructor and course ratings than did iower{level students.

Insert Table 2 . .

—_— e e e e s e ey e

The results of the’step-wise multiple regression analyses (Table 3) \

. . ?
suggested that the strengest of the demographic and affective entry preédictprs

were as follows: (1) for course ratings: grade level, affective entry subscale
. o ?

A ) ] . - V
. 11 »

ik | | ;'




" s \ . r \ » . \
score, and pre-course opinion of ingtructor (R = .397, p <..05); (2) for

ingtructor rétiqgs: gtsde level and pre-course opinion of <dnstructor

(R = .340, p < ,05). For both criterion variables the low multiple R value
'reveals the weak pre&dictive power of both deﬁograﬁhic and affective entry
variables. The strongest (yet still weaﬁ}\predictors of-course and instructor

ratings were ccmbinations of a single demographic variable With one or two

affective entry variables.

—_— e e e e — .

Relationship Between Affective Shift Variables and étudent Ratings
K \Y

Correlations between affective shift variables (positive, negative,
no change in attitude toward the course, Instructor and expected grade{\and

student ratings of the course and the instructor are presented in Table 2

.

Affective shift variables revealed considerably higher correlations with student
-ratings than did either demographic or affective entry variables. -Negative -
shifts (pre- to post-course) in opinion sbout the course and instructor were

*. highly related to lower courge and instructor ratings. -In' turnm, positive
opinion shifts'coincided wigh higher ooufse épd Instructor ratings, yet the
strength of the relatiqnships were greater for students demonstrating negative
rather than positive shifts in opinions. Lower post—-course than pre-course

' grade expectations were also related to lower course gnd instructor ratings.
Increases in student grade expectations were unrelated to changes in student
ratings. * .

Results of the second set of step-wise multiple regression analyses
comparing in- and out-of-class factors as predictors of student ratings are
presented in Table 4. The: strongest of the demographic, affective entry and
affective shift prediqtors wéte as follows: (i) for course ratings:

negative course opinion shift, negative instructor opinion shift, pre-course

[d

opinion of course, negative gryde expectation shift, grade level and :

eprctétions (R = .749, p < .05); (2) for instructor ratings: negative

dnstructor opinion shift, grade level, positive Instructor opinion shift,
pte-course opinion of instructor and negative course opinion shift (R = .831,
P < .05). With the additiqn of the affective shift ariables as predictors of |

student ratings sizeable increases in-the previously domputed multiple R values

were evident. 1In total, in-class factdrs such as the attitude change variables

‘u

.




. _ K
‘ . ; 7"

were much stronger predictors of student _ratings than were either demographic
or affective entry variables. The strongest predictors of ‘course and ' 7.
instructor ratings were negarive (in-class) attitude changes toward each

respective criterion.

{
Insert ‘rable 4 -
————————— 1 ,

[
’ - i

The influence of negative affective shifts on student ratings is further
demonstrated through mean ratings (Table 5) of students making positive,
negative or no affective shift in their opinion of the'course, the instructor,
or their expected course grade. For each triad of group means the ‘negative
shift group mean‘was significantly (p < .01) different from the other two
group means as determ?ned by Scheffé post hoc statistics computed from
significant ANOVA results. The single exception is found for instructor
r;tings and shifts in opihion about the instructor, wherein all three

attitudinal groups differ significantlygfrom onée another.

Insert Table 5
3 y e e e e e \— — . )

-

- DISCUSSION

.

Studgnts brought to the courSes examined in the study expectations for
\

and opinfons about the instructor and the course,. These opinions and .

expestations (or levels of- affective entry) were created or influenced by
several -.1dent and course characterigtd\‘. ‘Higher grade level students more
often report\d\Qgsitive pre-ccurse opinionsg aboutffheir instructors than did
lower grade ‘level 3tudents. Students expecting to do well in the course also
looked forward to the course. Elective courses or courses in the students'
majgr field of study tended "&Q contain students with high courge: expectatipns
due to the perceived career relevance of such courses. Also the more gossip
students heard about a course the more positive were-their pre-course opinions
“of their Instructors. . Student gossip (or recalled memories of gosaip) seemed
to be more positive than negative in nature. : ' ‘

With the exception of the lattler relationghip the results are not very

L

surprising, especially to instructors who compete for the privilege of teaching ,

: electiva.upper level courses in the students' major field of study. The self-

selection process, subject m- Lier intere«t end career-¥elevance are Y]

often cited as contributors‘to‘a high level of student motivation. (Doyle, 1975).

J

.
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e - .,  While .the students appeared to possess pre-course opinions, ,these
beliefs hay litele influence on finai'course or instructor ratings. The

1ow/multiple correfations.comQUted in the analysis of demographic and

. e ‘,.', ’ .A :
affective entry variables as predictors of final course ratings indicated
that only a smgll portion of the post-course rat(ng vdriance could be -

explained by the student's attitudes and expectations brought to the course.. %

™~ e

Instead, student ratings were best predicted by students' pre- to post-course C At
 changes in their opinions about the course and the instructor. Attitude

changes brought about by instruction (depéndent on rather than inde ndent

of classroom activities) were the strongest predictors'of final cougsq

evaluations., The multiple correlations computed with the’ addition.of . -

N _ attitude change predictors were greatly increased for both ratings criteria: .

. ‘course ratings (R = .38 to .75) and inssructors ratings (R = .%% to .83):

The regression equation for the prediction of course ratings also showed
the diversity of influencesvon "Course in General' ratings. Negative opinion'
shifts toward the course, the instructor and the grade expected along with -
pre-course opinions of the course, student expectations and grade level were
all significant preddctors of course ratings, In contrast, significant
predictors of instrucgbr ratings centered more on instructor-only variables.

L Negative and positive opinion shifts of the instructor and pre-course opinions
of the instructor were three of the five significant instructor rating )
predictors. Students seem to consider a wider range of factors when rating
an‘entire course rather than just the instructor.

In terms of student attitude change during the course, negative rather than
positive shifts in course, instructor and expected grade opinions were
significantly related to lower course and instructor ratings. Only for
instructor ratings were significant mean rating differences observed between
individuals making positive and negative attitude shifts. It seems apparent
that actions warranting negative shifts in attitude have a greater impact on

? ' studentg’ evaluations than‘do actions producing positive or no attitude change.

Results seem to warn against a ceiling effect for expectationg, or the Problems
of having stude;: bring to class pre-course opinions that are too high for the

_.~ 1instructor to na tain or to improve upon during the course.J Positive inatructorl

reyutations may be as burdensome as they are complimentary.
/. , ‘ ! ' ' [ ©
ot :




. ' EDUCATIONAL SIGNIFICANCE'

Student ratings of instruction were influenced more by in—claas.‘
(attitude change pre- to post-course) rather than out-of-class (student/
courge demographic and affective entry) variables. The greater influencé
of faqtors.dependent on rather than independent of the classroom experidnce
lends. support to the validity of student ratings for administrative decisions
in many of todays colleges and universities. Fachlty support and confidence
In these rating systems is a critical componentrof the evaluation process.

‘To date, faculty support has not been easily, if at all, achieved (McMartin
anh Rig%:'l979¢ Riqp, 1976). Whiie the study needs to be replicated in other
couries'and instiéutionb, sthe Yesults can be used to addness.faculty concerns
aboutahiasing influences on stuge;t‘fatiqgg beyOnd their'direct;gonf}ol

(i.e., student grade level, GPA, electivity of tﬁé“héd&se). ‘Fégyltqlsuggeet
that facglty'are in greater control of student evaluations than are the ‘
pre-course opinions of the students or the demognaphic characteristics of

the students and the course. Q
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Co}relatlcna Bétween_Student and Coutaé‘nemogr&phic Va

Demographic - » - , - ) '
Variables . - - . e , Affective Entry Variables
: Subscales .
P . - . B ' Pre~Course Pre-Course ‘
s .« Affective Assuredness Career Internal/External Opinfon of Opinion af - 1
Student:_ - ‘Entry ° Relevanc_g Course Management  Instructor Course Expectgtions
G.P.A. . . .09 ° 15# =02 ., . L17% Jd6x .03 .09
. . Grade Level ) .07 .02 09 . -.01 , - 17% .10 <12%
® ’
. Sex o .10% -.11% ~.11% S S ' .07 .00 .05
¢ Progression - =07 ~.03 - 1% -.03 -.11% To-.04 ~.06
1 € { . ‘ . ’ ' h . : ]
Grade Expectations .30+ .39 . 14% ' . 22% C.13% . e24% e27%
. -~ : — . '
. Course: s
Major /Minor " Jd2% .03 L0k .02 .01, .09 .16%
"Elegtive/Required -.06 ~.13% .27% -.07 -.05 -.11# -.03
Amouuc'of Pre-Course v . ¢ l \ ' - : .
Gossip Heard . 18% .09 7 .10% ‘ © .08 c24% .18% © J14%
. - \/

Table 1 - ~

(o

1Ba::ed on responses (Strongly Agree, Agree, etc.) to:

*

p<.01- \

L amt

10.

-

/

riables aud Affective Entry Variables (N=553)

.

"I am really looking forward tc} ‘this course."

a
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" ' : : - Tuble’Z .
f o . Cortelations Between Denogtaphic, Affecttvc Entry, and Affective_
/. - ‘ .
_ Shife Va:iablcn and Student Ratings ot the Instructor anq the Course (n=435) ° -

Student Ratings °

;‘; . DemOgtqpﬁic Variibles: C . -Rate the Instructor Rate the Course
- ,"‘, ) B LI e N ..': |
'Q\A, "‘,\. o G‘OP.AOA “ . "012* ol 010 b )
.i 7 Grade Level i | N -.208 . -. 26
- Sex - .07 .09
' irogresaign 1 2 ] R 12 ’ .06 _ ) ‘
" Major/Minor : o 13 ) 04
Amount of Pre;Courge Gossip Heard -.02 A ~-.08
Expected Grade > . , _ 05 .11
N - - - ‘ AN '
Affective Entry Variables: \
Affoctife Entry . ' .13% Y 2
* Assuredness : - .00 ) .10 )
. Career Relevance ) | v ) .04 | .04 \
¥ Interngal/External Course Management _ CoL12% . .09 ' ’
Pre-Course Opinion of Instructor ' . J22% . 24% .
Pre~Course Opinion of Course . .03 «13%
Expectations - : .04 . .19%
- . . . v e
Affective Shiftr (Pre- to Post-Course) . ' . ) '
-~ . » - ’ & . ) .
Pogitive Changé ' : 16 W 15%
Opinion of ) ~ '* -
Courge No Change -23 y " J37n
o Negative Change ’ - 47% (-.63%
Positive Change L49% Y . 28%
"Opinion of ot :
o Negative Change ~.75% : =33
N . l ’ . hd
Positive Change ~.02 L .01
Expected :
Crade No Change , « 20% «24%

( Negative Change -.18% ‘ -.25;

L}
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_ " Table 3
] \ s . .
‘Step-Wise Regreésion Analysis wtth~Demographic and

Affect lve Entry Predictors and Student Ratingg Criteria
. — ' "/ ' : T_ | -Z
. p- Criterion =#Course Ratings
" Predictor : ‘Beta Weight . - t of Beta Weight
Grade level -, \\ .237 4,49%%
Aﬂ(ective entry subscage score ~-.222 4. Q9**
Pre-course opinion of instruocto® -.118 5" 2.11*
' o ¥
(N = 334) R = D370k SRY = 14
~ _Criterign = Instructor Ratings
Predictor . Beta Wight t of Beta Weight
_ gy a -
Grade level .251 , 4.70%%
Pre-course opinion of instructor -.158, . 2.96%%.
(N = 334) R=.326%% . n R2 a2 106
A i . -
Ap < .05(’,/‘ ' R ‘
**p < .Ol \ ' - ‘ )
e
X
\ " ',\..(? '
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I - © Table %
oo ' : ot .
[0 T Step-Wise Regression Analyses with the Addition .
- d. W N B ~ .
e A e *
";5&'7‘0"7.-& ' .\ . of Affective Shift Predictor Variables ’ .
" ’ ’ . ~.K; i N o \\‘h . ; ) ' 4 ¢ ‘,‘,;'_ . . v
ﬁ_‘_“k,»&:f* By . 'Critm;ion { Course Rat;ings
e wpredih‘wr Beta Weight 't of Begd: Welght .
fw)ﬁ ::\A:'
\.; ’ Negative -;oq,r‘:e opinion ghift o -.463 10..95**'
l H
- % R . _
. %} ! ‘-5313 ) N 7065**
-4 v .
~. 111 2.39%
. ~.129 3.42%%
Crade level | : 121 3, 15%%
> Expectations ™. ) ~.118 2.55 -
' , (= 334) o) = .749 ®? = 562
! . V"" A ) ) lh\ L3
- S ~‘\ b 198 + ‘
1 . . , ' erterion =, Inotructor Rating
> “Predictor ' Bigta Weight._ t of Beta Weiég
. N . K N . A % A,
. n 3 : .. “" o
Negative-instructor opinfon shift \ L 12504%%
. N . \ AN
Crade level ~ -~ T%Z;g 2,89%%
- '\\ . ."‘:%“ " : ‘\\ "“
Positive instructor opinion shift . "‘Q:TQ%*QZ
N Cel ' AT W
. ‘\\ A P & »._o \\._\
Pre-course Lopinion of itfsguctor ' n}“v\ "\,.304 "h"?, " PN '\".88&**;@". ;v
Negative course opinion shift - ,lwla/o ‘ “\égg 4 19**\ ‘
. S @ N % : , S
, | (N = 334) ° .831 = ;690 'M"’? '
‘ — . - ; 2 o\
. . *p < .05 C ‘\ . ) .
. . o to -.‘_‘ N ) . - »’
**p g .01 . ‘ " » - .. . .
'..-r‘ ’ ~ !
» . -




Table 5 o R
. _ \ » /
Means and Standard Deviations, of Student Ratings _
\
L\. by Affective Shifg categories .
v 3 . : b4 4 ‘
j\\\\ ) S ¥ Student Ratiings
: co Co Rate the Course Rate the Instructor
‘Affective Shift | . . . X - sp X  SD

Opinion of Instructor:

i
sl

Positive shifc :ﬁ (58165)~.¢.86 .95 (ﬁ;IﬁS)« 5.35 .73

No shift /. | . (n=116) 4.78 . .95 (n=118) 4.88% 1.07

Negative ghift fff. _ (n=150) 3.78% 1.3; ‘ (n=152) 3:39* 1.57
~ Opinfon of Course{ﬁg | < t. | -

) Pogitive shift jff. . {(n=108) 4.72‘ .86 (n=)08) A.9l 1.14
No shift C (n=174) 4.93 .84 (n=176) 4.96 1.19, ~
rsegatiw/sh:t | - (n=149) 3.71% 1,37 (n=151) 3,78% 1.62
Expected Gradééy . ) . e

: Higher pést-co;rse gtadé (n= 43) 4,61 i.i& (n= 43) &:63 1.66
No shift i R4 (n=167) 4.76 1.06 (n=168) 4.86 1.34
’ I{ower‘post-c§urse grade ' (n=221) 4.20% 1.72 (w=224) 4.27% 1.44

*Group meqﬁ is significanth different (p < .01) from the other two group means

~

within the triad based on Scheffé post hoe statistics computed from significant

ANOVA reeults.
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